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SPECIFICATION 



PortahlaJBLadia 



Teclinical Field 

The present invention relates to portable radios or mobile radio sets 
and, more specifically to a portable radio provided with two types of 
antennae. 

Background Art 

One example of a portable radio provided with two types of antennae 
is disclosed in Japanese Utility Model Laying-Open No. 61-42148. 

The portable radio disclosed in the aforementioned laid-open 
appHcation includes a whip antenna capable of being freely pushed in or 
pulled out from a casing, and a small antenna contained in the casing. 
For remote communication, the whip antenna is puUed out from the casing 
and connected to a transmission/reception circxiit for communication. For 
local communication, the whip antenna is contained in the casing, and the 
internal smaU antenna is connected to the transmission/reception circuit 
for communication. 

However, the aforementioned document does not contain details such 
as the shapes of the internal small antenna and whip antenna. Thus, if 
these antennae are simply combined, a problem of inefficiency may arise 
due to antenna coupling, 

Disclosxxre of the Invention 

The present invention is made to solve the aforementioned problem. 
An object of the present invention is to alleviate the inefficiency problem 
due to antenna coupling in a portable radio or a mobile radio set provided 
with two types of antennae. 

In one aspect, a portable radio or a mobile radio set of the present 
invention includes a casing, a first linear antenna capable of being ptdled 
out from the casing, a second plate-hke antenna contained in the casing 



and connected to a ground substrate, and a power supply or feeding means 
for exciting at least one of the first and second antennae. 

Having intensively studied to alleviate the inefficiency problem due 
to antenna coupling in a portable radio provided with two types of 
antennae, the present inventor has found that the combination of the first 
Hnear antenna and the second plate-Hke antenna connected to the ground 
substrate provides smaller antenna couphng, as shown in Fig. 7. As a 
result, the inefficiency due to inter-antenna interference can be alleviated. 

The portable radio preferably includes a switching means between 
the fixst and second antennae, and the power supply means. 

The above mentioned switching means may connect the first antenna 
and power supply means when the first antenna is pxilled out, and connect 
the second antenna and power supply means when the first antenna is 
pushed in. 

The switching means may connect both the fixst and second 
antennae to the power supply means when the first antenna is pulled out, 
and connect the second antenna to the power supply means when the first 
antenna is pushed in. 

Further, the switching means may connect both the first and second 
antennae to the power supply means when the first antenna is pulled out, 
and also connect both the first and second antennae to the power supply 
means when the first antenna is pushed in. 

Furthermore, the switching means may connect the first antenna to 
the power supply means when the first antenna is pulled out, and connect 
both the first and second antennae to the power supply means when the 
first antenna is pushed in. 

The first antenna preferably includes a monopole antenna having a 
length which is an integral multiple of a half wavelength. The second 
antenna preferably includes a patch antenna. Further, the first antenna 
may include a hehcal antenna arranged in series with the monopole 
antenna. 

It is preferred that the first antenna is incHned toward the side 
opposite a human body. In this way, the antenna performance becomes 



less affected by the human body. 

In another aspect, a portable radio of the present invention includes 
a casing having a flip, a first antenna provided in the flip, a second plate- 
like antenna contained in the casing and connected to the ground substrate, 
and a power supply means for exciting at least one of the first and second 
antennae. 

The above combination of the first and second antennae also provides 
smaller antenna coupHng as in the invention according to the above 
mentioned one aspect. 

The above mentioned portable radio preferably includes a switching 
means between the first and second antennae and the power supply means. 

The switching means may connect the first antenna to the power 
supply means when the flip is opened, and connect the second antenna to 
the power supply means when the flip is closed. 

Further, the switching means may connect both the first and second 
antennae to the power supply means when the flip is opened, and connect 
the second antenna to the power supply means when the flip is closed. 

Furthermore, the switching means may connect both the first and 
second antennae to the power supply means when the flip is opened, and 
connect the first and second antennae to the power supply means when the 
flip is closed. 

Moreover, the switching means may connect the first antenna to the 
power supply means when the flip is opened, and connect both the first and 
second antennae to the power supply means when the flip is closed. 

Brief Description of the Drawings 

Fig. lA is a diagram schematically showing a portable radio 
according to a first embodiment of the present invention. 

Fig. IB is a side view of the portable radio in Fig. lA. 

Fig. IC is an equivalent circuit diagram of the portable radio in Fig. 

lA. 

Fig, ID is an equivalent circuit diagram of the portable radio in Fig. 

lA. 



Fig, IE is a side view of an internal antenna of the portable radio in 
Fig. lA. 

Fig. 2 A is a diagram schematically showing a portable radio 
according to a second embodiment of the present invention. 
5 Fig. 2B is a side view of the portable radio in Fig. 2A. 

Figs. 3A and 3B are equivalent circuit diagrams of a portable radio 
according to a third embodiment of the present invention. 

Figs. 4A and 4B are diagrams schematically showing a portable radio 
according to a fourth embodiment of the present invention, 
10 Figs. 5A and 5B are diagrams schematically showing a portable radio 

y according to a fifth embodiment of the present invention, 

ttl Figs. 6A and 6B are diagrams schematically showing a portable radio 

according to a sixth embodiment of the present invention. 
1^ Fig. 7 is a graph showing a measurement result of antenna couphng 

!f 15 in the portable radio of the present inveirfcLon. 
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Best Modes for Carrying Out the Invention 

Now, the embodiments of the present invention will be described 
with reference to Figs. lA to 7. 
20 First embodiment 

Figs. lA to ID show a portable radio or a mobile radio set 1 such as a 
portable radio telephone of the first embodiment of the present invention as 
well as modifications thereof. Fig. IE is a side view of the internal 
antenna shown in Fig, lA, 
25 As shown in Fig. lA, portable radio 1 includes a casing 2, a fiirst 

antenna 3, a second antenna 4, a switch 5, and a power supply means 6. 

As shown in Fig. IE, casing 2 contains a ground substrate 13 on 
which second antenna 4 is mounted. First antenna is preferably a 
monopole antenna, which can be freely pulled out from and pushed in 
30 casing 2. A length LI of first antenna 3 is an integral (at least 1) multiple 
of a haK wavelength QO- Thus, the current to casing 2 can be controlled 
when pulling out. 

Second antenna 4 is contained in casing 2 and is preferably a short 



-4- 



patch antenna. Second antenna 4 is rectangular when viewed from above 
in Fig, lA, having at one end 4a a short-circuit board 12, and is connected 
to substrate 13 through short-circuit board 12. In addition, second 
antenna 4 has a length L2 in the width direction of casing 2 of for example 

The present inventor has found that the combination of first linear 
antenna 3 and second plate-like antenna 4 connected to ground substrate 
13 provides smaller antenna couphng (about -20dB to -SOdB) in the appHed 
band as shown in Fig. 7 although the antennae are maintained fairly close 
to each other despite a large wavelength. Thus, the inefficiency problem 
due to an interference between antennas can be alleviated. 

Further, the above mentioned second plate-Kke antenna 4 provides a 
radiation field by the combination of currents flowing through a portion 
parallel to ground substrate 13 and short-circuit board 12. As a resvdt, 
omnidirectionality is obtained in the plane including the direction normal 
to the substrate and the direction firom short-circuit board 12 toward the 
power supply point side, when viewing the substrate from above as a 
rectangular shape. 

Further, since second antenna 4 is laterally arranged as shown in 
Fig. lA, second antenna 4 does not have directionaHty in the plane 
orthogonal to the longitudinal direction of the casing and polarized waves 
become orthogonal to the longitudinal direction of the casing. Thus, when 
mounted obHquely to the human body, the polarized waves become 
generally vertical to the ground, whereby polarized wave ahgnment with 
respect to the base station of the vertically polarized waves is improved. 

On the other hand, second antenna 4 may be longitudinally arranged 
as shown in Fig. ID. Thus, second antenna 4 has omnidirectionality in 
the plane including the longitudinal direction of the casing and the 
direction normal to the substrate, and the polarization plane becomes 
parallel to the longitudinal direction of the casing. As a result, when 
operating a terminal device while looking at a data display portion on the 
casing or the like, favorable polarized wave alignment is ensured with 
respect to the base station of the vertically polarized waves regardless of 



the tilt angle. 

Note that the short-circuit point of second antenna 4 as shown in Fig. 
ID may be at any of the upper and lower portions. Further, the shape of 
second antenna 4 can he arbitrarily selected if it causes a desired electric 
field in the space between second antenna 4 and substrate 13. Moreover, a 
plate-like antenna such as a patch antenna can be employed as an internal 
antenna of the present invention. 

Switch 5 can selectively connects first antenna 3 and second antenna 
4 to power supply means 6 through contacts 11a and lib. Thus, first 
antenna 3 and second antenna 4 are selectively excited. 

More specifically, referring to Fig. IC, first antenna 3 and power 
supply means 6 are connected when pvilling out first antenna 3, and second 
antenna 4 and power supply means 6 are connected when pushing in first 
antenna 3. Thus, first antenna 3 is used for communication when it is 
puUed out, and second antenna is used for communication when first 
antenna 3 is pushed in. 

As shown in Fig. IB, first antenna 3 preferably extends in the 
direction away from human body 7. In this way, the performance 
degradation of the antenna due to the human body may be alleviated. 

Second Embodiment 

Now, referring to Figs. 2A and 2B, the second embodiment of the 
present invention wlQ be described. 

As shown ia Fig. 2A, in the second embodiment, a flip 8 is provided 
in casing 2 capable of being fireely opened and closed, and first antenna 3 is 
provided in flip 8. The other parts of the structure are the same as in the 
example shown in Fig. lA. 

As in the first embodiment, the present embodiment woxild provide 
smaller coupling of first and second antennae 3 and 4, whereby the 
inefficiency problem due to inter-antenna interference can be alleviated. 

First antenna 3 is typically contained in flip 8. For providing first 
antenna 3 in flip 8, a method disclosed in Japanese Patent Laying-Open N( 
8-186518 may be employed. 



Switch 5 connects power supply means 6 to first antenna 3 when flip 
8 is opened, and connects power supply means 6 to second antenna 4 when 
flip 8 is closed. Thus, first antenna 3 is used for communication when flip 
8 is opened, and second antenna 4 is used for communication when flip 8 is 
closed. 

As shown in Fig. 2B, flip 8 preferably extends in the direction away 
fiom human body side 7 when flip 8 is opened. Thus, first antenna 3 is 
held away from the human body. 

Third Embodiment 

Now, referring to Figs. 3A and 3B, the third embodiment of the 
present invention will be described. Fig. 3A shows that first antenna 3 is 
excited, and Fig. 3B shows that second antenna 4 is excited. 

As shown in Figs. 3A and 3B, in the third embodiment, switches 9 
and 10 are provided. When first antenna 3 is puUed out, for example as 
shown in Fig. 3A, first antenna 3 is excited and second antenna 4 is 
connected to a load impedance Z2. Thus, the phase of waves reflected by 
second antenna 4 can be controlled, whereby beam deformation or 
efficiency decrease of first antenna 3 is suppressed. 

When first antenna 3 is pushed in, for example as shown in Fig. 3B, 
second antenna 4 is excited and first antenna 3 is connected to load 
impedance Zl. In this case also, beam deformation or efficiency decrease 
of second antenna 3 is suppressed. 

Note that the concept of the third embodiment is applicable to the 
portable radio shown in Figs. 2A and 2B. In this case, when flip 8 is 
opened, first antenna 3 is excited and second antenna 4 is connected to load 
impedance Z2. When flip 8 is closed, second antenna 4 is excited and first 
antenna 3 is connected to load impedance Zl. 

Fourth Embodiment 

Now, referring to Figs. 4A and 4B, the fourth embodiment of the 
present invention will be described. 

As shown in Figs. 4A and 4B, in the fourth embodiment, first 



antenna 3 has a monopole antenna 3a and a helical antenna 3b. Monopole 
antenna 3a and helical antenna 3b are arranged in series. 

Thus, monopole antenna 3a is used when monopole antenna 3a is 
pulled out, and hehcal antenna 3b is used when monopole antenna 3a is 
pushed in. 

The fourth embodiment produces the same effect as the first 
embodiment. Further, in the fourth embodiment, second antenna 4 is 
excited both when monopole antenna 3a is pulled out and pushed in. 
Accordingly, monopole antenna 3a and second antenna 4 are both excited 
when monopole antenna 3a is pulled out, and helical antenna 3b and 
second antenna 4 are both excited when monopole antenna 3a is pushed in. 

In the antenna of the present invention, a power supply circuit for 
exciting two antennae 3 and 4 can be designed as separate from the 
antenna because of the small coupling of first and second antennae 3 and 4, 
whereby designing is facilitated. In addition, by simultaneously exciting 
first and second antennae 3 and 4, the polarized waves are freely changed. 

Here, an excitation method when first and second antennae 3 and 4 
are sim\iltaneously excited will be described with reference to Fig. 4A. In 
Fig. 4A, a power for exciting first antenna 3 is defined as V, and that for 
exciting second antenna 4 is defined as H. 

When a ratio of the above mentioned power levels V and H (V:H) is 
1:0, vertically polarized waves can be generated. When V:H is 0.5:0.5, 
waves polarized by 45° can be generated. When V:H is 0: 1, horizontaUy 
polarized waves can be generated. Thus, by controlling the ratio of power 
levels V and H, the polarized waves can be freely changed. 

Note that the concept of the fo\u:th embodiment is applicable to the 
portable radio shown in Figs. 2A and 2B. In this case, first ant second 
antennae 3 and 4 are srmvdtaneously excited both when opening and 
closing flip 8. 

Fifth Embodiment 

Now, referring to Figs. 5A and 5B, the fiffli embodiment of the 
present invention wiU. be described. 



As shown in Figs. 5 A and 5B, in the fifth embodiment, only first 
antenna 3 is excited when first antenna 3 is pulled out, and helical anterina 
3b and second antenna 4 are both excited when first antenna 3 is pushed in. 

According to the fifth embodiment, the same effect as in the first 
embodiment is produced and, when first and second antennae 3 and 4 are 
excited, the same effect as in the fourth embodiment is produced. 

Note that the concept of the fifth embodiment is appHcable to the 
portable radio shown in Figs. 2A and 2B. In this case, only fixst antenna 3 
is excited when flip 8 is opened, and first and second antennae 3 and 4 are 
excited when flip 8 is closed. 

Sixth Embodiment 

Now, referring to Figs. 6A and 6B, the sixth embodiment of the 
present invention will be described. 

As shown in Figs. 6A and 6B, in the sixth embodiment, first antenna 
3 and second antenna 4 are both excited when first antenna 3 is pulled out, 
and only second antenna 4 is excited when first antenna 3 is pushed in. 

According to the sixth embodiment, the same effect as in the fixst 
embodiment is produced and, when first and second antennae 3 and 4 are 
simultaneously excited, the same effect as in the fourth embodiment is 
produced. 

Note that the concept of the sixth embodiment is appHcable to the 
portable radio shown in Figs. 2A and 2B, In this case, first and second 
antennae 3 and 4 are excited when flip 8 is opened, and only second 
antenna 4 is excited when flip 8 is closed. 

As in the foregoing, although the embodiments of the present 
invention have been described, the features of the embodiments can be 
combined where appropriate. Further, it should be understood that the 
embodiments herein disclosed is by way of illustration only and is not to be 
taken by way of hmitation. The scope of the present invention is Hmited 
only by the terms of the appended claim and may include aU variations in 
the scope equivalent in meaning to the claims. 



Industrial Applicability 

The present invention can be effectively applied to a portable radio 
provided with at least two types of antennae. 
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CLAIMS 

1, A portable radio, comprising; 
a casing (2); 

5 a first linear antenna (3) capable of being pxiUed out ficom said casing 

(2); 

a second plate-like antenna (4) contained in said casing (2) and 
connected to a ground substrate (13); and 

power supply means (6) for exciting at least one of said first antenna 
10 (3) and said second antenna (4), 

2. The portable radio according to claim 1, further comprising 
switching means (5) between said first antenna (3) and said second 
antenna (4), and said power supply means (6). 



3. The portable radio according to claim 2, wherein said switching 
means (5) connects said first antenna (3) and said power supply means (6) 
when said first antenna (3) is pulled out, and connects said second antenna 
(4) and said power supply means (6) when said first antenna (3) is pushed 

20 in. 

4. The portable radio according to claim 2, wherein said switching 
means (5) connects both said first antenna (3) and said second antenna (4) 
to said power supply means (6) when said first antenna (3) is pulled out, 

25 and connects said second antenna (4) and said power supply means (6) 
when said first antenna (3) is pushed in. 

5. The portable radio according to claim 2, wherein said switching 
means (5) connects both said first antenna (3) and said second antenna (4) 

30 to said power supply means (6) when said first antenna (3) is pulled out, 
and also connects both said first antenna (3) and said second antenna (4) 
when said first antenna (3) is pushed in. 
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6, The portable radio according to claim 2, wherein said switching 
means (5) connects said first antenna (3) to said power supply means (6) 
when said first antenna (3) is pulled out, and connects both said first 
antenna (3) and said second antenna (4) to said power supply means (6) 
5 when said first antenna (3) is pushed in. 

I, The portable radio according to claim 1, wherein said first 
antenna (3) includes a monopole antenna having a length of an integral 
multiple of a half wave, and said second antenna (4) includes a short patch 

10 antenna. 

M 8. The portable radio according to claim 7, wherein said first 

antenna (3) includes a hehcal antenna arranged in series with said 
monopole antenna. 

15 

9. The portable radio according to claim 1, wherein said first 
antenna (3) is obhquely arranged toward a side opposite a human body. 

10, A portable radio, comprising: 
20 a casing (2) having a flip (8); 

a first antenna (14) provided in said flip (8); 
a second plate-like antenna (4) contained in said casing (2) and 
connected to a ground substrate (13); and 

power supply means (6) for exciting at least one of said fixst antenna 
25 (3) and said second antenna (4). 

I I, The portable radio according to claim 10, further comprising 
switching means (5) between said first antenna (3) and said second 
antenna (4) , and said power supply means (6). 



30 



12. The portable radio according to claim 1 1, wherein said 
switching means (5) connects said first antenna (3) to said power supply 
means (6) when said flip (8) is opened, and connects said second antenna 
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(4) and said power supply means (6) when said flip (8) is closed, 

13. The portable radio according to claim 11, wherein said 
switching means (5) connects both said first antenna (3) and said second 
antenna (4) to said power supply means (6) when said flip (8) is opened, 
and connects said second antenna (4) and said power supply means (6) 
when said flip (8) is closed. 

14. The portable radio according to claim 11, wherein said 
switching means (5) connects both said first antenna (3) and said second 
antenna (4) to said power supply means (6) when said flip (8) is opened, 
and also connects both said first antenna (3) and said second antenna (4) to 
said power supply means (6) when said flip (8) is closed. 

15. The portable radio according to claim 11, wherein said 
switching means (5) connects said first antenna (3) and said power supply 
means (6) when said flip (8) is opened, and connects both said first antenna 
(3) and said second antenna (4) to said power supply means when said flip 
(8) is closed. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name, 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

PORTABLE RADIO 



(^^f^*^) \zmiE^iit\.fz. 



the specification of which 
S is attached hereto. 

a was filed on April 20, 2000 ^ 

as United States Application Number or 
PCT International Application Number 
per / JPOO /O 2 607 . ^d was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification. Including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56, 
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Japanese Language Declaration 



^mmmmssmm^ (a) - (d) ^xtisss^ (b) :^t:: 

Prior Foreign Application(s) 



(Number) 



(Country) 

(a«) 



(Number) 

(»^) 



((^untry) 



(Application No.) 



(Filing Date) 
(ffiMH) 



(Application No.) 



(Filing Date) 



(Application No.) 



(Filing Date) 
(ibfflB) 



^6^scJ# . talk * i^mm. & l < ©h^^c i 9 i^Li 
mmh. i'oxzzi,z±%Z(Dct<m.9=^mLt'ro 



1001 



1 liereby claim foreign priority under Tttle 35, United States Code, 
Section 119 {a)'(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT Intemationad 
application which designated at least one country other than the 
United States, listed below and have also Identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 



(Day/Month/Year Filed) 

(ffi^^^H) 



(Day/MontfvYear Filed) 

(mJl^^H) 



□ 
Yes 

□ 
Yes 



□ 
No 

□ 
No 



I hereby claim the benefit under Title 35, United States Code, 
Section 1 19(e) of any United States provisional application(s) listed 
below. 



(Application No.) 

(ffi^S-^) 



(Filing Date) 
(ffiMB) 



Page 



I hereby daim the benefit under Title 35, United States Code, Section 
120 of any United States appIication(s), or Section 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph 
of Trtle 35, United States Code Section 112, i acknowledge the duty 
to disclose information whk^ is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of application. " 

(Status; Patented, Pending, Abandoned) 
(Status: Patented, Pending, Abandoned) 

mu : j^wftof^. mm^. mmm) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereoa 
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Japanese Language Declaration 

(H*I§M») 



POWER OF ATTORNEY: As a named inventor, i hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewrth: (fist name and registration number) 




(1P22850 



Send Con'espondence to: 




Direct Telephone Calls to: (name and telephone number) 
J703) 413-3000 



Full name of sole or first joint inventor 



Date 



Inventor's signature 



Residence 
HyoacL. Japan 



Citizenship 

Japanese^ 



Post Office Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 



2-3, Marunouchi 2-chane, 
Chiyoda-ku, TOKYO 100-8310 JAPAN 



5 



i5V_ 



Full name of second joint inventor, if any 

Y«p„H-iH-r. TMnMTC;^-[ 



Second joint Inventor's ^nature Date 
Reaiiaence (/ 



mm 



Hyoqo^ Japan ^-^^X^ 



Cftizenship 

Japanese 



Post Office Address 

c/o Mitsubishi E)enki Kabushiki Kaisha, 



2-3, Marunouchi 2-chome, 
Chiyoda-ku, TOKYO 100-8310 JAPAN 



(M^&M(0^1Si^BM^iz^i >-r hMWztZWtV> ^^ir^ C t ) (Supply similar information and signature for third and subsequent 

joint inventors.) 

Page 3 of 4 



1/01 



8 
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Japanese Language Declaration 






Full name of third joint Inventor, If any 

j:iiru FUKASAWA_.. 








Third joint Inventor's signature Date 








Residence . . 

HvQ_qrL, Japan 








Citizenship 
Japanese 








Post Office Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 








2-3, Marunouchi 2-chcme, 
Chivoda-ku. TOKYO 100-8310 JAPAN 












OV 


Full name of fourth joint Inventor, if any 

Hiroyuki OHMTM^ 






J 


Fourth joint Inventoi^ signature , Date 




1 ' 


sii. 


Residence -TvO ^ 
Hynn^n , Japan cM*^ 








Citizenship 
Japanese^ 




ti 




Post Office Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




^■ 

N 


« ^ . — 


2-3, Marunouchi 2-chome, 
Chiyoda-ku, TOKYO 100-8310 JAPAN 










¥ 

■ =? 




Full name of fifth joint inventor, rf any 








Fifth joint Inventor's signature Date 








Residence 








CIttzenshtp 








Post Office Address 






















Full name of sixth joint inventor, if any 








Sixth joint inventor's signature Date 








Residence 








Citizenship 








Post Office Address 
















(Supply similar information and signature for third and sub- 
sequent joint inventors,) 
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